Objective-To study the health, employment, and financial outcome of occupational asthma.
Statutory compensation and that obtained by common law suits did not match the loss of earnings due to the development of occupational asthma. Of the workers removed from exposure, those who no longer complained of breathlessness had been diagnosed significantly earlier after the onset of their first symptom (48 v 66 months, p = 0.001) and had a significandy higher FEV, at presentation (90% v 73% predicted, p = 0.008) compared with those who were still breathless. They had developed symptoms earlier after first exposure (48 v 66 months, p > 0.05) and had been removed from exposure sooner (eight v 12 months, p > 0.05).
Conclusion-Removal from exposure after diagnosis of occupational asthma is beneficial in terms of symptoms and lung function, but is associated with a loss of income. Early diagnosis is important for symptomatic improvement after removal from exposure. Inadequate compensation may contribute to the workers' decision to remain exposed after diagnosis. As asthma is defined as a reversible disease, removal of the causative agent in occupational asthma might be expected to lead to complete recovery. Unfortunately, several follow up studies have shown that this does not usually occur. Studies involving isocyanate workers have shown that after variable periods those removed from exposure still have symptoms. '4 For example, Losewicz et a12 followed up isocyanate workers for four years or more after removal from exposure. They found that only 18% had no symptoms and 54% of the workers with symptoms required treatment for asthma at least once a week. In a follow up study of electronic workers with asthma due to colophony fumes Burge5 found that only 10% had no symptoms one to four years after removal from exposure.
Several studies have examined in detail workers who did improve. In a longitudinal follow up study of workers with asthma due to snow crab processing Malo et a16 looked at the period over which improvement might continue. They concluded that the mean time to the plateau of improvement for pulmonary function after removal from exposure was one year. In follow up studies of workers with asthma due to western red cedar Chan-Yeung and co-workers7 8 reported that those who had no symptoms at follow up had significantly higher initial Occupational Lung Disease Unit, Chest Research Institute, East Birmingham Hospital, Birmingham lung function, less bronchial hyper-reactivity, a shorter duration of symptoms before diagnosis, and a shorter period of exposure before the development of symptoms than workers who still had symptoms. Smoking did not seem to affect the outcome of these workers. Hudson et a19 also found a higher baseline FEV, and a shorter duration of exposure after the onset of symptoms to be significant prognostic factors for recovery for workers who had been exposed to various agents.
Studies of workers sensitised to the complex salts of platinum have produced variable results. A study in a platinum refinery suggested that workers who developed asthma improved when removed from exposure, few having symptoms or a positive skin test to platinum over a year later.'0 This favourable prognosis is thought to reflect the refinery's routine surveillance, which removes workers from exposure as soon as skin tests become positive to platinum salts or the first symptoms occur. By contrast, a study by Baker et al" showed persisting symptoms and sensitisation after removal from exposure; however, surveillance for skin sensitivity and rapid removal from exposure on their development did not occur in this study.
Some studies have considered the socioeconomic consequences of a diagnosis of occupational asthma. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] Venables et al'2 reported that among workers with occupational asthma due to various agents loss of earnings of up to £5000 had occurred. Rosenberg et all3 found that older workers were more likely to remain exposed after diagnosis because of the difficulties inherent in finding new jobs for this group. Yassi'4 found that 95% of workers removed from exposure had long term income loss.
Our study has looked. at respiratory symptoms, lung function, employment state, and financial well-being of a large group of workers with occupational asthma due to a number of different agents. A comparison of those workers removed from exposure who complained of breathlessness with those who were no longer breathless at follow up has been made to determine prognostic factors.
Methods
One hundred and forty workers with a diagnosis of occupational asthma made at least one year earlier were identified from the records of a specialist occupational lung disease clinic. Diagnosis was based on a history of respiratory symptoms that improved on days away from work plus at least one other confirmatory investigation (serial peak expiratory flow (PEF) measurement, bronchial provocation tests, or specific IgE radio allergosorbent test (RAST)).
Each worker was sent a self administered questionnaire by post. It requested information on respiratory symptoms (in an MRC style format), employment state, and current financial situation (including compensation). Diagnostic data, respiratory function, and causative agent were obtained from the workers' case records. Non-responders were sent a further copy of the questionnaire or if still attending the clinic were asked to complete it at their next appointment. Causative agent, duration of exposure, smoking state, and respiratory function on presentation were obtained from the case records of those workers who no longer attended the clinic and had failed to return the questionnaire.
Preparation of the data involved the use of normal plots and the Shapiro Wilkes test of normality."' Parametric data are presented as means and 95% confidence intervals (95% CIs) with analysis by pooled or separate variance two tailed t tests for continuous data. Non-parametric data are presented as medians and ranges and analysed by the Mann-Whitney U test for continuous data. x2 was used for categorical data.
Comparisons were made between workers who remained exposed and those removed from exposure. For workers removed from exposure comparisons were made between those who were not breathless at follow up and those with an MRC breathlessness score of 1 or above-that is, those who were breathless hurrying on level ground or walking up a slight hill.
Results
One hundred and twelve (80%) workers completed the questionnaire. Table 1 gives the characteristics of the group. Of the workers who failed to return a questionnaire 26 (93%) case records were traced, so that some information was obtained. Table 2 shows the agents the workers were exposed to at the time of diagnosis. Fifty three per cent of these were recognised for statutory compensation'6 '7 in the United Kingdom before the 1991 changes. '8 The figure shows the distribution of the lag time from first exposure to the development of the first symptoms. Confirmation of the diagnosis was by serial measurement of PEF in 73 (65%), specific bronchial provocation tests in six (5%), and specific IgE RAST in eight (7%). A combination of serial PEF measurements and bronchial provocation tests was used in the remaining 25 (23%).
Thirty four (30%) workers still worked in the same job in the same company, 23 (21 %) for the same company but in a different job, 16 Those who remained exposed were compared with those who were no longer exposed in terms of respiratory symptoms and medication (table 3) , and lung function at presentation and at follow up (table 4). The two groups were similar for age, sex, and smoking history but the mean time between measurement of pulmonary function of 35 months in the exposed group and 12 months in the group no longer exposed was significantly different (p = 0 003). Forty one (66%) of those who were no longer exposed thought that their symptoms had improved. Most still had symptoms and were on medication. The forced expiratory volume in one second (FEVy) in the group who remained exposed fell by 2% of predicted (95% CI -7-23 to 3 23) whereas in the group removed from exposure it improved by 5% (95% CI 0 77 to 8-43) (p = 0 06). There was no significant difference in the number exposed in either group to any one of the five most common agents when agents were compared individually by means of a x2 test.
Fifty six (74%) of those who had changed job thought that they had lost money because of reduced income as opposed to 14 (44%) who remained exposed. The median perceived annual loss was £3888 (range £20 to £10 500) in the group removed from exposure and £2533 (range £67 to £7000) in the group who remained exposed. The median perceived loss as a percentage of annual income was 54% (range 9% to 100%) in the unexposed group and 35% (range 6% to 65%) in the group who remained exposed.
Fifty eight (47%) of the follow up group had attempted to claim statutory compensation for occupational asthma of which 27 (52%) had settled the claim, 17 (33%) had claims outstanding, and eight (15%) had had the claim rejected. The median amount of compensation awarded was £1500 per annum (range £300 to £1800). Forty five (41%) had filed a common law suit against the company where asthma started of which nine (20%) had settled the claim, 34 (75%) had claims outstanding, and two (4%) had had the claims rejected. The median lump sum compensation awarded was £3500 (range £500 to £4000). Table 5 compares indices for workers who have no breathlessness with those with breathlessness after removal from exposure, in an attempt to identify prognostic factors. Again there was no significant difference in either group in the number exposed to any one of the five most common agents when agents were compared individually by a X2 test.
Discussion
This was a large, predominantly male middle aged population who had had an objectively confirmed diagnosis of occupational asthma made between Table 2 Agents to which workers were exposed at the time of diagnosis. The agents from the group who were not followed up were obtainedfrom their case records Frequent wheeze = wheeze on most days or nights; work related symptoms are expressed as % of those still employed in the group no longer exposed. Both groups had abnormal pulmonary function with obstructive defects over the period of observation. A small reduction was seen in the lung function of those who remained exposed and a small improvement in those who were removed from exposure; these changes approached significance (p = 006). The mean time between readings of pulmonary function was shorter in the group removed from exposure. The data of Malo et al suggest that this should not influence our results. They found that the mean plateau of improvement in pulmonary function was 12 months. In our study there was at least this amount of time between presentation and follow up FEV, in all workers.
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More workers who had changed jobs thought that they had suffered financially compared with those who remained exposed. Those who stayed exposed suffered financially because of sickness, lack of promotion, or reduced opportunity for overtime. The financial loss was generally higher than that seen in other studies. The percentage income lost was considerable in both groups.
Most of those who were eligible had attempted to claim statutory compensation. Half of these were still waiting for a result or had had their claim rejected and the mean annual settlement fell well below the estimated loss of earnings. Forty per cent had filed common law suits but most were outstanding. The average settlement, although higher than statutory compensation, still fell below estimated loss of earnings.
Comparison of workers removed from exposure with no breathlessness with those with an MRC breathlessness score of at least one showed a shorter time from first exposure to symptoms (48 v 66 months, p = 0 07) a significantly shorter time from symptoms to diagnosis (five v 24 months, p = 0 003) and a significantly higher baseline FEV, in workers who had no breathlessness on removal from exposure (90% v 73% predicted, p = 0008). These findings are in keeping with the studies by Chan-Yeung et al' 8 and Hudson et a19 and suggest that workers diagnosed quickly after the development of symptoms are likely to recover the most.
Conclusion
The consequences of occupational asthma due to a variety of agents are considerable in terms of symptoms, lung function, and financial wellbeing.
Diagnosis is often delayed. When removed from exposure symptoms do not completely resolve and abnormalities of lung function remain. Earlier diagnosis significantly influences the prospect of recovery.
Workers often remain exposed, however, and the reason may often be financial. Continued exposure means that symptoms are less likely to improve and their lung function is likely to deteriorate. In our opinion compensation should be directed at facilitating relocation and retraining rather than providing inadequate compensation for disability, which is difficult to assess in an asthmatic group.
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